Thermodynamic functions are calculated for gaseous Ses molecules from spectroscopic and structural data and listed for temperatures up to 3000 K. Entropy (S°) and heat capacity (Cp°) data for Sen molecules (n = 5, 6, 7, 9. 10, 11, 12) are obtained from linear relationships between both S° and Cp° and ring size n which are derived from the cor responding values of Se2 and SesThe presumably cyclic molecules Ses, Se6 and Se; are the main constituents of saturated selenium vapor at temperatures up to 400 °C as well as of the vapor above freely subliming trigonal selenium, and cyclic Seg molecules can be prepared as various The vibrational spectra of Ses have recently been assigned and force constants have been calculated [11] . Provided neither the fundamental frequencies nor the structural parameters change on vaporiza tion of the Seg molecule, the thermodynamic func tions given in Table 1 principal moments of inertia amount to Ix -4380 and / B = / c = 2410 (in 1040 g • cm*; obtained with the structural data cited in [11] ).
The molecular structures of Seg and Sg are very similar, and there are many structural parallels between analogous homoatomic sulfur and selenium compounds. The ionization potentials and electron affinities of S and Se atoms are practically identical, leading to identical electronegativities. It is there fore not surprizing that eight-and twelve-membered sulfur-selenium mixed rings exhibit the same molec ular structures as the corresponding homocyclic sulfur species [12 -15] . It, therefore, can be as sumed that the cyclic molecules Sen(n -5 ... 12) have the same molecular symmetries as the cor responding sulfur rings [16] .
The heat capacities (Cp°) and entropies (Ä0) of the sulfur rings Sra(w = 6, 7, 8. 12) have been calculated from the known structural and spectroscopic data [18] , and it was observed that the values of both Cp° and S° at a given temperature linearly depend on the ring size n of the molecule Sw. Even the S2 molecule fits the linear relationships if its entropy is lowered by the contribution of the two unpaired electrons (9.1 J/m o l-K ) [18] . These linear rela- Cp°(J/mol • K) = 22.17 n -3.33,
(J/mol • K) = 49.6 n -f 135.4.
Similar equations can be derived for other tempera tures. The Cp° and values of the molecules Sen (n = 5, 6, 7, 9, 10, 11, 12) calculated from these equations are presented in Table 2 . While the entropies calculated this way differ by only 0.2 to 0.8% from the estimated literature data for Se5, [18] it is however concluded that the present data are more reliable. It has further been found that at given tempera tures Ti and T2 (Ti > T2) the function H Tl -H T2 of the sulfur molecules S2 [2], Sö, S7, Ss and S12 [18] also depends on the number n of atoms in the mole cule. For example, the following equation holds for #400-#298 (correlation coefficient 0.999): SM : H 400 -H 298 = 2.215 n -1.198 (in kJ/mol).
Assuming an analogous relationship for Sew mole cules, a corresponding equation can be derived from the data of Se2 [2] and Se8 (Table 1) :
Sen : H 400 -#298 = 2.278 n -0.317 (in k j/m ol).
Equations of these types allow to calculate H t 1 -H T2 for molecules Sw and Sera (w = 5 ... 12) at any temperatures T\ and T2. It should be pointed out, however, that it may not be allowed to apply equa tions (1) to (4) to molecules with n = 3 or 4 which are likely to be non-cyclic.
